10,11
Chromium(VI) reagents have been widely used in organic chemistry for the oxidation of alcohols to the corresponding carbonyl compounds. [12] [13] [14] [15] Very recently, we have introduced new reagents for oxidation of alcohols under solvent-free or non-aqueous conditions. 10, 11 In recent years, there has been an increasing interest in reactions that proceed in the absence of solvents due to their reduced pollution, low costs and simplicity in process and handling.
10, 12 Because of our interest in development of solvent-free reactions.
10, 16 we now wish to report the synthesis and use of 1-butyl-4-aza-1-azoniabicyclo[2.2.2]octane chlorochromate 1 as an efficient and selective reagent for the oxidation of alcohols 2 to the corresponding carbonyl compounds 3 under solvent-free conditions. 1-Butyl-4-aza-1-azoniabicyclo[2.2.2]octane chlorochromate (BAAOC) 1, a mild, efficient, stable and inexpensive reagent, is an orange powder, which is quite soluble in dichloromethane, chloroform, acetone and acetonitrile and insoluble in non-polar solvents such as carbon tetrachloride, n-hexane and diethyl ether. This reagent is readily prepared in quantitative yield by the dropwise addition of an aqueous solution of 6 N HCl solution of CrO3 to an aqueous solution of 1-butyl-4-aza-1-azoniabicyclo[2.2.2]octane chloride at room temperature. Filtration and drying of the precipitates produced an orange powder. The reagent can be stored for month at room temperature without loosing its activity. Alcohols 2 are oxidized to the corresponding carbonyl compounds 3 under solid-state conditions in good to excellent yields in 1-20 min; benzoin was converted to benzil in 100 yields after 10 min (Scheme and Table 1 ). In comparison to benzylic and allylic alcohols, oxidation of aliphatic alcohols with this reagent occurs with lower yields and longer reaction time. As it is shown in table 1 this reagent is also able to oxidize efficiently the solid alcohols to the corresponding carbonyl compounds under solvent-free conditions.
In order to show the oxidative ability of this reagent (BAAOC), we compared some of our results with those reported for pyridinum chlorochromate (PCC), 12 pol[vinyl-(pyridinum chlorochromate)] (PVPCC), 13 4-(dimethylamino)-pyridinum chlorochromate (DMAPCC), 14 and 2,2'-bipyridinum chlorochromate (BPCC) 15 (Table 2 ). This reagent is superior to pyridinum chlorochromate (PCC), 10 poly[vinyl-(pyridinum chlorochromate)] (PVPCC), 13 4-(dimethylamino)-pyridinum chlorochromate (DMAPCC), 14 and 2,2'-bipyridinum chlorochromate (BPCC) 15 in term of selectivity, high yields, cost, purity of products and easy of work-up.
In conclusion we report a new and efficient methodology for the oxidation of aliphatic and aromatic alcohols to the corresponding aldehydes and ketones at room temperature and in the absence of solvent. The stability, easy preparation of the reagent and straightforward work-up make this method a novel and useful method. Also, this method does not require a large excess of reagent nor long reaction times.
Experimental Section
General: All the reported yields refer to isolated products after work-up. All of the products were characterized by comparison of their spectral (IR, 1 H-NMR and TLC) and physical data (melting and boiling points) with those of authentic samples. 
